Stability and folding of the protein complexes of barnase.
Native-like complexes of proteins, formed by the association of two complementary fragments comprising the entire sequence of the protein, can be used to gain insight into the stability and folding of the intact protein. We have studied the structural, thermodynamic and kinetic properties of four barnase complexes, with the cleavage site at different positions of the amino-acid chain (CB36, at position 36; CB56, at position 56; CB68, at position 68; and CB79, at position 79). The four barnase complexes have native-like structure as shown by fluorescence, far-and near-UV CD, size-exclusion chromatography and NMR. The NMR characterization indicated that the structural changes were mainly located in regions close to the cleavage site. The main core of the protein was fully formed and the overall structure was similar to that of intact barnase. The thermal and chemical denaturation showed that all complexes were substantially destabilized. CB56 displayed two denaturation transitions, probably because of the presence of partially folded conformations around the cleavage site. The rate constant for the association/folding of fragments decreased with the decreasing length of the C-terminal fragment. Thus, the larger the fragment (and, consequently, the larger the amount of residual native-like structure), the faster the association. These findings are consistent with the proposed model of barnase folding.